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Introduction

Results

Remote Sensing is a method that employs electromagnetic energy, such as light, heat, and radio waves, as means of detecting and measuring target characteristics.
Remote sensing has proven to stand as a valuable tool in a variety of scientific fields to monitor atmospheric, oceanic and land processes. Remote sensing can also be
utilized in an assortment of other studies such as archaeology. Using Digital Elevation Models (DEM) and widely utilized methods of multispectral remote sensing such
as histogram feature extraction, band ratios, and indices, new archaeological sites can be discovered by using elevation differences and/or the electromagnetic properties
while major archaeological sites around the world can be further studied using these methods. This particular study highlights DEM’s and multispectral remote
sensing’s use in the field of archaeology by exploring the science and methods used for earth systems and applying it to well-known past structures such as Machu
Picchu and Angkor Wat.

Past methods of archaeological studies have consisted of land exploration and excavation of sites. Remote sensing has been found to be a useful tool in archaeology by
being able to extract information such as actual archaeological features and materials used for construction, while also assist in large scale identification of
archaeological sites by giving a point of view of the sites not attained on ground level and studying features of the site without potentially damaging the site by
excavating. There are many other possible methods of remote sensing that can be applied to archaeology such as a variety of radar methods, thermal remote sensing,
and hyperspectral remote sensing. This evolving field of archaeology can benefit from the highly-accurate measurements of remote sensing and using these
measurements to more accurately study our past in a non-invasive technique.

I.

LiDAR DEM: http://viewer.nationalmap.gov/viewer/

VI.

I. Cahokia Mounds State Park is an ancient Native American city
located across the Mississippi River from St. Louis. Cahokia was
one of the greatest cities in North America and larger than London
was in AD1250. Ancient burial mounds located in Cahokia Mounds
State park can be located using a DEM developed using LiDAR.
Using DEM’s, further burial mounds at different locations can be
located and studies.

Landsat 8 OLI: http://earthexplorer.usgs.gov/

VI. The Great Wall of China is a collection of walls built to protect China
from the North. This structure is large enough to be seen from space but not
without help. The image above on the top right is a Band 4 (red) image from
Landsat 8 where the Great Wall of China is shown in white. This band
highlights urban areas in lighter tones and vegetation appears as darker tones.
Using the images histogram show on the bottom right above, the Great Wall
of China can be further highlighted by using a histogram stretch. The
resulting histogram of the above image is shown to the right of the original.

II.

V. The great Buddhist temple, and largest religious temple in the world,
Angkor Wat and its adjacent temple, Prasat Bayon are features easily
identifiable from satellite imagery. A false-color composite image with soil,
vegetation, and water indices called NDXI shows the amount of soil,
vegetation, and water in red, green, and blue colors respectively. Angkor
Wat and Prasat Bayon are seen as blue in NDXI because of the materials
used in their construction. The temples are made of large amounts
of sandstone which has a high water
absorption rate leading to the blue color in the
NDXI image.
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IV. The Great Pyramids of Giza are
well known world wide and are
easily identifiable from satellite
imagery. Using the right kind of satellite imagery is
vital when studying archaeology. Different sensors have
different Instantaneous Field’s of View (IFOV) and
spatial resolutions. MODIS images (1), outlined in red, have a
large IFOV which correlates to coarse resolution. Landsat 8 images (2),
outlined in green, have a much smaller IFOV and what is considered to be
medium resolution. Orbview-3 scenes (3) outlined in blue can barely be
seen next to the MODIS image on the top left but can vividly capture
images of the pyramids when zoomed in.

ASTER GDEM: http://earthexplorer.usgs.gov/
Landsat 8 OLI: http://earthexplorer.usgs.gov/

II. Teotihuacan was a pre-Columbian Mesoamerican city located northeast of modern
Mexico City. Teotihuacan is significant for its two large pyramids and its large
complex. Using satellite imagery, both aspects can be identified and studied. In the
above image to the left is a Landsat 8 true-color composite image that shows the
whole city with the Pyramid of the Sun and Pyramid of the Moon circled in blue. The
above image to the right is a ASTER DEM highlighting the two large pyramids
which can be more easily identified than in regular satellite imagery.

III. Machu Picchu was a great Incan city located in the Andes Mountain range. The city is thought to be
built as an estate for the Inca emperor Pachacuti. Using a band ratios of band 3 (green) and band 4 (red)
from Landsat 8, the main built-up area of the city can be identified. The green-red ratio shows
vegetation in lighter tones and barren/urban land in darker tones. In the middle image below, the
structure of the city is circled and shown as darker pixels which correlates to the site map directly to the
right of it.

IV.
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